ABSTRACT
I. INTRODUCTION
The current study investigates whether future price changes for a market index can be predicted effectively based on historical data. In particular, the weakform of the Efficient Market Hypothesis (EMH) is investigated in this research.
According to Fama (1970) , the weakform of the EMH suggests that current share or index prices will impound all available past information, such that investors cannot outperform the market consistently by trading exclusively on only historical information.
Most studies examining the weak-form of the EMH focus on statistical analysis and only examine the correlation between current and past returns and conduct runs tests for patterns clearly evident in the signs of stock price changes (Fama, 1970; Butler and Malaikah, 1992) . Other groups of the literature have focused on the performance of trading rules (Sweeney, 1988; Brock et al., 1992; Hudson et al., 1996) ; research in this area normally has examined whether an investor who trades on the basis of trends in historical security prices can outperform a passive investment approach (Fifield et al., 2005 (Fifield et al., , 2008 . One of the most common strategies already investigated in the literature is moving average rules (Brock et al., 1992) . According to this rule, buy and sell signals are generated after a comparison of the short-run moving average of the share price to its long-run moving average counterpart.
Most of the research in this area has focused on the developed market, such as that in the US and the UK (Fama, 1965; Fama and Blume, 1966; Sweeney, 1988; Hudson et al., 1996) . Most of those findings suggest that these markets are efficient with respect to past information.
For instance, the research has noted that any autocorrelations that compares the current and historical returns are usually close to zero (Fama, 1965) , and the run test that looks at the sign of share price changes suggests no pattern (Fama, 1965) and indeed that trading rules cannot outperform an investor who buys a portfolio of diversified shares and holds that portfolio over a specific time horizon (Fama and Blume, 1966; Sweeney, 1988) . However, increasingly, the analysis literature suggests that stock markets in the developing countries may not be weak-form efficient since less disclosure and transparency is usually realised in such emerging stock markets.
The current investigation adds valuable research to this area of study.
II. BACKGROUND OF THE AMMAN STOCK EXCHANGE
The Amman Stock Exchange (ASE) is an immature developing market that was established in 1978. However, over the last two decades this market has shown incredible changes in its trading system, regulations and opening as an exchange the world (Jaradat and Al-Zeaud, 2011 (Van Horne and Parker, 1967; Cootner, 1969; Cooper, 1982) .
III. REVIEW OF PRIOR EMPIRICAL STUDIES
In brief, the empirical investigation of the early DSMs showed that share prices tended to move in an unpredictable fashion. However, a recent study that investigated the Dow Jones Industrial
Average index in the U.S. for the period 1897 to 1986 suggested that a trading strategy might generate profits (Brock et al., 1992) . They stated that an investor who had followed a moving average strategy would have outperformed a passive buy-and-hold approach by more than 0.05% per day. Other investigations of trading rules in the developed markets by Hudson et al. (1996) and Fifield et al. (2005) share the same view. However, suggest that the ASE is simply inefficient (Omet, 1990; Civelek, 1991; El-Erian and Kumar, 1995; Lagorde-Segotand and Lucey, 2005; Atmeh and Dobbs, 2006; Jaradat and Al-Zeaud, 2011; Elbarghouthi et al., 2012 In addition, a limited number of studies have investigated the efficiency of ASE using trading strategies (Omet, 1990; Atmeh and Dobbs, 2006) , although both of the cited studies here were relatively older, examined a shorter period of price data, and did not look at sub-periods.
Omet (1990) The daily returns for the current research were calculated using the following formula (1):
Where P t is the closing price of the index at time (day) t, and P t-1 is the closing price for the previous day, and Ln represents the natural logarithms for the ASE index.
Descriptive Statistics
The summary statistics for the ASE index are shown in Table 2 .
A visual inspection of this Returns are presented for the full sample and three non-overlapping sub-periods (S1, S2 and S3). Returns are measured as log differences for the level of the ASE index. Lag (i) is the estimated autocorrelation at lag I for each series. An * indicates significance at the 5 per cent level. The full sample is for a period that ranges from December 29, 1999 to August 29, 2012 
Studies in Business and Economics
Vol. 18
No. 1 58 and possibly more weight should be placed on non-parametric tests, such as a runs test and trading rules.
Autocorrelations Testing
The autocorrelation coefficient calculates the correlation between the value of a variable at time (t) and its value k periods previously (t-k). This test can provide evidence on whether a significant relationship does exist between the current and the lagged values of a series by comparing the coefficients with their standard errors. The null hypothesis stating that no significant association exists can be rejected if the coefficient is significantly different from zero at the 5.0 per cent level. Such rejection of the null would suggest that the current index price changes depend on their past values and thus contradict the weak-form of the EMH. Several studies in the U.S. and the UK have investigated the size of the autocorrelation coefficient for share price changes and found that these coefficients were not significantly different from zero (Kendall, 1953; Cootner, 1964; Moore, 1962; Fama, 1965) . Evidence from those Middle Eastern countries using the autocorrelation test also found that the estimated coefficients were not statistically significant (Butler and Malaikah, 1992; El-Erian and Kumar, 1995) . For instance, Butler and Malaikah (1992) (Fama, 1965; Butler and Malaikah, 1992; Brock et al., 1992) .
The Non-parametric Runs Test
A runs test is a non-parametric test that does not require a data series to be normally distributed; it looks at the sign of the index price changes and investigates whether any pattern is present (Butler and Malaikah, 1992) . A run is a sequence The Z-Statistic tests the null hypothesis, which states that the number of actual runs is equal to that which would be expected in a random series.
A positive (negative) Z value is obtained
when the actual number of runs exceed (fall below) the expected number of runs.
A Positive (negative) Z value indicates a negative (positive) serial correlation in the return series.
Trading Rules (Moving Average Rules)
The current study examines the profitability of moving average strategies and compares trading rule profits relative to a buy-and-hold strategy. These tests seek to discover whether various moving average rules can outperform a buy-andhold strategy. If any moving average strategy based on past information can generate excess returns relative to the naive buy-and-hold strategy, then the weak-form of the EMH is rejected, and the market is inefficient. However, the weak-form of the EMH is accepted if the returns from the moving average strategies are equal, or less than those of the buy-and-hold strategy (Fifield et al., 2005) .
The weak-form of the EMH for the ASE for this study was investigated using 10 moving average rules. According to this rule, buy and sell signals are generated after a comparison of the short-run, moving average of the index price to its long-run, moving average counterpart. 
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No. 1 (Brock et al., 1992; Hudson et al., 1996; Bessembinder and Chan, 1998) . (Sweeney, 1988; Huang, 1995) .
Second, each investor has a limited amount of cash, so all money is invested at each buy transaction. Thus, no borrowing is allowed to either purchase or sell securities. Third, the profits generated from the rules are not assumed to be reinvested. Fourth, no short selling is allowed since short selling is not permitted in the ASE. In
No. 1 These assumptions we believe make the study more realistic and bias the results against finding any evidence of moving average rule profitability.
V. EMPIRICAL RESULTS
The results of the autocorrelations are reported in Table 2 . A visual inspection of this table shows that the autocorrelation coefficients for entire series and the sub-periods for the ASE returns are generally small with the exception of a few relatively large values at the first lag, particularly, the earliest subperiods (0.196 and 0.326). For the earlier sub-period (S1), the autocorrelation coefficients are significant for lags of 1, 2, 4 and 5, thus indicating the presence of serial dependence among the daily ASE returns. However, overall, the findings do suggest that there is some evidence to reject the null hypothesis that states that past returns can help predict current index price changes. were not different in the sub-periods, which is also significant at the 5% level (±1.96). The Z-values were much lower in the more recent sub-periods (S2 and S3), but still negative, indicating that fewer runs occurred than were expected and also suggesting that trends may be from the runs test using daily returns of the Amman Stock Exchange Official Index for the \Fall Sample and sub-periods. The column entitled Cases <0 is the number of negative values for the return series over the period while the column entitled ≥ 0 details the number of positive or zero values for the return series. The table also illustrates the expected number of runs and the actual number of runs present in the data. The Z-Statistic tests the null hypothesis, which states that the number of actual runs is equal to that which would be expected in a random series.
1 Some studies of trading rules (e.g. Gunasekarage and Power, 2001 ) do permit a one -buy transaction to follow another with the assumption that the investor can borrow unlimited funds to leverage up any long position that already exists. This approach was not adopted in the current study. 2 It is assumed that no investment is made, such as investing at a risk-free rate of interest when the investor is out of the market. However, the inclusion of investment at the risk-free rate would still not fundamentally affect the results presented in Table 4 .
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No. 1 Note: The table presents the findings for 10 moving average rules when taking transaction costs into account. Specifically, it highlights the number of trades (No T) produced by following each moving average rule. In addition, it shows, in percentage terms, the sum of the rule profits for each moving average rule as well as the profits from the buy-and-hold strategy; the difference between the rule and the buy-and-hold profits, also presented in the table. AVG is the average of the number of trades, of rule profits and of the difference between the rule and corresponding buy-and-hold profits. All profits from the moving average rules and the buy-and-hold strategy are reported as the net of transaction costs of the ASE. Asterisks indicate returns from the rules that are profitable (and) outperformed the buy-and-hold strategy. Results for the sub-periods are given in Panel B.
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VI. CONCLUSION
This study investigated whether the Jordanian Stock Market is weak-form efficient by examining daily data for a full sample and sub-periods of the ASE official index over a 13-year period from 2000 to 2012. Autocorrelations, runs tests, and moving average strategies were used to achieve the goal of the study. Overall, the evidence from these results suggests that the ASE is not weak-form efficient; all tests indicated that the returns for the ASE index could be predicted using historical data, particularly for a short lag.
Further, it appears that moving average strategies are successful in forecasting the ASE Index. Indeed, on average, moving average rules in the current paper outperformed the buy-and-hold strategy, results that further suggest that the ASE is not weak-form efficient. The current findings also suggest that the development that has occurred over the past years for the Amman stock market has not made that market an efficient market. This finding is consistent with the substantive literature, which suggests that emerging stock markets are generally inefficient (Fifield et al., 2005 (Fifield et al., , 2008 Xu, 2010) . In particular, the recent studies 
